Pegun (2) suggested that the depigmented areas of vitiligo could be colonized by the melanocytes of the pigmented bulb in addition to repigmentation from epidermal melanocytic sources. Increased consideration of the relationship between the melanocytes arid the hair follicle comes also from the statement by Szabo (3) that the regional frequency distribntion of hair follicles is similar to that of nevi, and that distribution of skin appendages, in general, is similar to that of melanomas. He further found, in his experiments with mouse skin, that after application of dibenzanthracene followed by Croton oil, the melanocytes of the hair follicle "may invade the surrounding dermis and develop into a blue nevus-like structure" (3).
Following a previous report (4) on the presence of an amelanotic type of melanocyte along the outer sheath of the human hair follicle it was decided to evaluate the genesis and phase of reproduction of the melanocytes in this normal environment by studying the hair follicle in a period of forced regeneration.
For this purpose, dermabrasion (Kurtin technic) was performed and sequential regenerative changes were observed. MATERIAL Received for publication January 6, 1960. 185 were stained with hematoxylin and cosin, dopa, Masson silver, toluidine blue and thionine. These last two staining methods were used not only in order to evaluate any possible relationship between the mast cells and the melanocytes, but especially, as was pointed out in a previous paper,4
because they proved to be the best method for showing the presence of amelanotic melanocytes.
For this work, two depths of dermabrasion were used: a) A superficial type designed to remove the epidermis and to leave a part of the pigmented upper follicle (infundibulum) intact, in order to obtain in such way a known "home base" of pigmented melanocytes from where the new ones would regenerate; and b) a deep type, designed to remove not only the epidermis but all of the upper follicle and a portion of the middle part. In this manner it would be possible to study and follow the regeneration of the melanocytes either from the amelanotic portion of the follicle or from the bulbar melanocytes.
OBSERVATIONS
The pre-operative controls, both from vertical and horizontal serial sections, confirmed the wellestablished presence of melanotic melanocytes in the upper part of the hair follicle and in the upper part of the bulb. The sections also showed the recently described (4) presence of amelanotie melanocytes in the middle and lower part of the outer root sheath of the adult hair follicle (Fig. 1 ). The changes noticed in the post-surgical biopsy specimens are here described according to the time of their occurrence, their location in the follicle and the type of dermabrasion performed. Masson Silver and Hematoxylin, X 946. Fig. 4 . Melanocyte in division on the outer root sheath of the upper hair follicle just above the melanogenetic level. Four days after dermabrasion. X 1100, Dopa and toluidine hlue. C. Changes occurring from the fourth to the tenth day Again the changes were common to the two types of dermabrasion. The middle and the lower portion of the follicle showed an increase in the number of the previously described amelanotie melanocytes (Fig. 2) . These cells were recognized by their dark nucleus alone in the lowest part of the follicle. A little higher up the nucleus appeared to be surrounded by a white space. Still higher up the cytoplasm of the cells was populated with colorless, refringent granules and at the highest levels with silver reactive and dopa positive ones. The nuclei of these cells, dark blue in the deep portions, were much clearer in the areas where they had dendrites. 
A. Changes occurring during the first 24 hours

DISCUSSION
The reason for using the scalp in studying, by means of dermabrasion, the natural regeneration of the melanocytes was based on the premises that the scalp contains the largest number of hair and also is one of the body areas with a large number of melanoeytes per square millimeter of epidermis. It was thought that, the number of epidermal melanoeytes being constant, their elimination by dermabrasive procedure would force the melanoeytes of the hair follicle to go through a process of regeneration capable of reconstituting the normal melanocytic complement of the epidermis. This process would furnish the observer with some information on the changes occurring to the cells in their routine life and their normal environment. The findings showed that the location of the maj or regenerative reaction of the cells in the hair follicle varied in relation to the length of the follicle; this means that the longer the follicle the less involved was the bulb and vice versa. The presence of amelanotic melanocytes located in the middle and lower portions of the hair follicle was reaffirmed. These cells under the stimulus of regeneration seem to become activated. The impression was gained that they migrate upward and gradually become silver-reactive and dopa positive; eventually they become dendritic, taking at first a shape typical of the young forms of melanocytes observed in fetal skin and in tissue culture, and later on that of a fully mature melanocyte. The dopa reaction becomes positive when the melanocytes reach the upper portion of the follicle.
Different stages of division (Figs. 4-5)
are found in melanocytes at the limit between the upper melanotic portion of the follicle and the lower amelanotic middle portion. It is likely, however, that more mitoses occur during the amelanotic phase. This idea is based on the fact that during tbe first few days following dermabrasion the number of dark nucleated amelanotic melanocytes has increased. Rowever, the forms of division at this level are indistinguishable from those of the normal epidermal cells. Increased evidence in support of this thought is offered by the fact that the pigmented melanocytes in phase of division are mainly found at the limit of the amelanotic portion of the follicle, while they are seldom seen in the melanotic part. The presence of melanocytes in the hair matrix and outer root sheath of the bulb of short follicles suggests that the matrix may not only be an area of hair cell formation but probably an area containing immature forms of melanocytes (melanoblast) . t This concept seems to be supported by the appearance in the matrix of round silver reactive cells and of hi-polar dendritic melanocytes of the type that Zimmermann and Becker found in the fetal epidermis between the 2nd and 3rd month. The presence of long dendrites descending from the upper portion of the bulb toward the matrix (Fig. 8 ) may even suggest that a migration of melanoeytes occurs from above into the matrix t A relation seems here to exist betsveen the present findings and those described by Cock and Cohen who, working with birds, found that the papilla of a feather follicle contains a reservoir of melanoblasts (9). and eventually around the lower rim of the follicle into the outer root sheath. These melanocytes upon reaching the upper level of the bulb lose their ability to react to silver and to dopa and apparently go into an amclanotic phase. Therefore, it seems permissable to conclude that the matrix, under conditions of stress, may be either the originator ot melanocytes or the vehicle through which the upper bulbar or even possible dermal (9) melanocytcs are allowed to migrate.
If we sum up these findings and apply them to the normal adult hair follicle, we conclude that the hair follicle with regard to its melanocytic distribution should be divided into four portions (Fig. 13) : Portions A and D should be (Fig. 14) . Under the stress of dermabrasion, pigmented melanoeytes in different phases of development can be found.
The results of the present study provide a reason for re-evaluation of the classification of melanocytes (Table A) functional capacity in old age and nre being eliminated. Finally, the concept of neural crest origin of melanocytes postulates the existence of non-reactive immature precursor cells (melanoblasts) in fetal life. In a previous paper, (4) attention was called to the existence of amelanotie melanocytes in the outer root sheath of the normal adult hair follicle, and the present study suggests that the biochemical activity of these cells is easily activated through dermabrasion. Similarly Montagna and Chase (7) have observed functional melanoeytes in the outer root sheath after irradiation with x-ray. The observation of Quevedo and Isherwood (8) of functional melanocytes in the germ of resting follicles of mice nfter similar irradiation suggests furthermore that inactive melanoeytes normally are present in this location.
It seems clear, therefore, that non-functional melanocytes exist, not only in embryonic life or under pathologic circumstances, or when the cell is dying, but normally in certain environments, and in a form in which enzymatic activity can be activated easily. VS/hen the stimulus subsides, these cells seem to lapse again into inactivity.
Does this mean that the mature melanoeyte reverts into an immature melanoblast? It seems more logical to assume that the mature cells can exist in two forms (Table A) , melanogenie and non-melanogenie, and that the one form is easily co-workers): These cells may show one unipolar dendrite or may be bipolar. In its bipolar form the dendrites are generally thin and slender; it is silver-reducing and in its late stages becomes dopa positive. Found in the dermis of the Fetus, and occasionally in the Bulb of normal hair follicles; always present in the bulbar and in the infundibulbar part of the hair follicles under conditions of forced regeneration; probably also in the dermis in its amelanotic variant. MELANOCYTE: Multidendritic, silver-reducing and dopa positive; under special conditions is also tyrosinase positive. AMELANOTJC PHASE Histologically similar to that described above but biochemically inactive. Cells visible with toluidin blne stain. The two systems, melanotic and amelanotic are interchangeable.
converted into the other under physiologic circumstances.
In this work it was noticed that there was no close relationship between morphologic evidence of maturity of a cell and its melanogenic activity.
The synthesis of melanin often seemed to lag behind the process of cytoplasmic hyperplasia, and indeed, although colorless granules were present in the enlarged cytoplasm, the histochemical reactions remained negative.
In summary, it seems that the ability of pigment formation, as demonstrable by histochemical means, is not an infallible criterion for the identification of a dcndritic cell as a melanocyte.
The fact that the appearance of pigment is typical of two areas of the hair follicle, the infundibular and the medullary portions, favors the concept of functional stress being important for local melanogenesis since these two areas arc responsible for the pigmentation of the hair and that of the epidermis. No changes suggestive of local factors in the dermal papilla and in the upper dermis which may affect these melanocytes were found; enlarged mast cells were present in the dermis following dermabrasion but no particular relation to different portions of the follicle could be found.
Therefore, it seems logical to assume that the classification of the melanocytes should not be based on the pigmentary reaction only since this is a sign of biochemical synthesis. It is here suggested (Tables A-B) that, the term melanoblast being reserved for the apigmented (amelanotie) precursor of the melanocytes, these latter should be divided into two groups: a) biochemically active (melanotie) and b) biochemically inactive (amelanotic) melanoeytes with a property of reversion from one group into another.
As Szabo has noticed, (3) the greatest distribution of nevi and melanoma in relation to skin appendages can be well explained with the greatest number of melanocytes, either melanotic or amelanotic, and constantly in phase of reproduction found in these areas. Each hair would represent, therefore, a potential source of pigmentary neoplasms as well as epidermal ones.
SUMMARY
Following a previous report on the presence of amelanotic melanocytes on the outer root sheath of the human hair follicle, the pattern of transformation of melanocytes from the amclanotic state into the melanotic one was followed after the upper pigmented portion of the follicle had been removed by dermabrasion. The findings confirmed the presence of amelanotie melanoeytes which, upon reaching a specific level (melanogenetie level) in their migration towards the upper part of the follicle, become gradually pigmented and dendritie. The forms of divisions of the melanoeytes were found to be more common along the line of division between the pigmented and non-pigmented portion of the follicle suggesting that mitoses are more apt to occur during the amelanotic phase.
From these results it is felt that the hair follicle, in regard to its relationship with the melanocytes, should be classified into four portions: two melanotic and two amelanotic.
These same findings, moreover, suggest a review of the classification of melanocytes which are therefore divided into two types: biochemically active (inelanotic) and biochemically inactive (amelanotic), hoth types being reversible into each other according to the requirements of the moment.
